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SUMMARY
For many years, gold therapy has been the
mainstay in the management of patients with
progressive rheumatoid disease. At the present
time two forms of gold therapy are available:
one by injection and the other by the oral
route. A significant number of patients will
achieve clinical benefit from treatment with
one of these two compounds. Both
compounds have a high prevalence of side-
effects and should be regarded as toxic,
although the oral preparation appears to have
a somewhat better safety profile than has the
injectable compound. While resort to these
medications should be considered for the
treatment of patients who have progressive
rheumatoid disease, their use should not be
taken lightly. The prescribing physician has an
obligation to ensure constant monitoring of
patients who are receiving either of these
therapies. (Can Fam Physician 1988;
34:445-452.)

RESUME
Les sels d'or constituent depuis longtemps le pivot du
traitement des patients souffrant d'une polyarthrite
rhumatoide evolutive. Les sels d'or sont offerts sous deux
formes: injectable et orale. Un nombre appreciable de
patients obtiendront des bienfaits cliniques de l'une ou
l'autre forme de traitement. Les deux composes
comportent un risque eleve d'effets secondaires et
devraient etre consideres comme etant toxiques, meme si
la preparation orale semble offrir un profil plus securitaire
que le compose injectable. Bien qu'on puisse envisager
prescrire ces medicaments pour le traitement des patients
presentant une arthrite rhumatoide evolutive, il ne faut pas
les utiliser a la legere. Le medecin qui les prescrit a le
devoir d'exercer une surveillance etroite des patients
recevant l'une ou l'autre forme de traitement.
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TN 1927, LANDE REPORTED the
use ofaurothioglucose, by injection,

in patients with a variety ofrheumatic
diseases, on the misconception that
these conditions were caused by infec-
tious agents.' This observation was
taken up by Forestier who, acting on
the same supposition, first reported the
use of this compound in the treatment
of patients with rheumatoid arthritis.2
Forestier's initial observations were

encouraging and led, over the next few
years, to further reports on the use of
this treatment by himselfand other in-
vestigators. Despite the therapeutic
benefit observed, concern was ex-

pressed about the high prevalence of
potentially serious side-effects experi-
enced by patients on this medication.
Numerous uncontrolled studies were

performed during the 1930s and early
1940s, but the first double-blind con-

trolled study, undertaken by Fraser,3
was not reported till 1945. It was not
until the controlled study ofthe Empire
Rheumatism Council, reported in 1960
and 1961, that gold therapy was more

widely regarded as an appropriate and
effective therapy for rheumatoid dis-
ease.4, 5 In all the studies carried out
over these four decades, however, the
problem of toxicity remained para-
mount. In the United States, the 1973
report of the Cooperating Clinics gen-
erally supported the conclusions ofpre-
vious studies.6 Because of its potential
benefit, gold therapy has remained one

ofthe key disease-modifying anti-rheu-
matic drugs in the management of pa-
tients with progressive rheumatoid dis-
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ease. In the last few years a new
dimension has been added to the use of
gold therapy in the treatment of rheu-
matoid arthritis by the development of
an oral gold preparation, Auranofin.7
Both the injectable and the oral form of
gold medication remain effective
therapeutic agents in the management
of patients with rheumatoid disease,
even though the problem of potential
and sometimes significant toxicity re-
mains largely unsolved.

Choice of Gold Therapy
in Treatin&Rheumatoid Disease

Although there are no definitive ob-
jective criteria on which a physician
can base decisions to use a particular
disease-modifying anti-rheumatic
drug, some general guidelines are
widely used by rheumatologists. These
decisions are principally empirical and
based on experience garnered from
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clinical observations. In general, gold
therapy is reserved for those patients
with established rheumatoid disease
who, despite the use of more conven-
tional therapy such as non-steroidal
anti-inflammatory medications, anal-
gesics, and physiotherapy, have failed
to show signficant improvement in
their active synovitis, or in whom the
disease is progressing. Most physicians
would observe patients over a three- to
six-month period to establish a diag-
nosis and the nature of the disease's
progression before deciding to use gold
therapy.
For some patients, however, the de-

cision should be made earlier, as there
is evidence to suggest that the earlier
gold therapy is started in the course of
the disease, the more effective it may
be. When, for instance, patients pre-
sent with established rheumatoid dis-
ease associated with erosive change al-
ready obvious on radiographs, high
titres of rheumatoid factor, or extra-
articular manifestations such as rheu-
matoid nodules and vasculitis, gold
therapy should be started immediately,
as it is unlikely that more conventional
therapy will influence the disease
process.

In addition to its use in treating rheu-
matoid disease, gold therapy may also
be indicated for certain subsets of pa-
tients suffering from juvenile chronic
polyarthritis, palindromic rheu-
matism, psoriatic arthritis, and an-
kylosing spondylitis. At the present
time one form or other ofgold therapy
is generally regarded as being the treat-
ment of choice in patients with pro-
gressive disease who have not re-
sponded to initial therapy with other
medication. In comparative clinical
studies that compared the use of gold
therapy with that of penicillamine,
chloroquine and immunosuppresive
agents, it has been found that gold
therapy compared very favourably
with the other medications, both
clinically and in regard to toxicity.8-'0
Once a patient has been started on gold
therapy, most physicians would con-
tinue the drug indefinitely, although
long-term studies have clearly demon-
strated that with time, the number of
patients who will be able to continue on
this therapy drops considerably, either
because it fails to control the disease
process, or because the patient de-
velops a significant toxic reaction."
Fortunately, in those patients who re-
spond well to the therapy, and who do
not develop significant toxicity, there
are very few contraindications to the
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continued use of gold therapy. In fact,
gold therapy has not been shown to
cause any significant drug interactions,
and despite accumulation ofthe medi-
cation in the tissues, it has not been
shown to cause any significant perma-
nent tissue damage.

Toxicity
The major problem associated with
gold therapy is the high prevalence of
toxic reactions observed though figures
vary considerably from study to study.
Although some studies have reported a
toxic reaction in up to 35% of cases,
greater understanding ofthe etiology of
such reactions has resulted in substan-
tially more patients being able to toler-
ate therapy. The development of the
new oral gold preparation Auranofin
seems to offer an alternative form of
therapy with a toxicity profile that is
potentially less serious than that ob-
served with the injectable form ofgold
medication.12
Mucocutaneous reactions occur

with all gold compounds, although
their prevalence is somewhat less in
patients treated with the oral gold prep-
aration. Very rarely do these reactions
necessitate the discontinuance of gold
therapy. A variety of skin conditions
have been described in association
with gold compounds, although the
only significant - and fortunately rare
- side-effect is that of exfoliative der-
matitis. Aphthous ulceration and
stomatitis are both seen, but clinical
experience suggests that these reactions
can usually be managed satisfactorily
by temporary discontinuance or ad-
justment of dosage and frequency of
therapy, depending on clinical out-
come. In most cases, these reactions
are of short duration, and many pa-
tients are able to continue their therapy
despite annoying but non-threatening
symptoms. When the more persistent
or extensive mucocutaneous reactions
occur they usually disappear rapidly,
without causing permanent problems,
on discontinuance oftherapy, although
their control occasionally requires the
use of topical steroid therapy.'3, 14

Gastrointestinal reactions to gold
compounds are seen almost solely in
those patients receiving the oral gold
preparation. Mild upper GI symptoms
do occur, but they are very rarely ofany
major clinical significance. A signifi-
cant percentage of patients receiving
the oral gold preparation suffer from
loose bowels or frank diarrhea. This
reaction, however, is often of little

clinical importance; it usually occurs
only at the beginning oftherapy and is
self limiting. Clinical studies have
shown that this non-serious complica-
tion oforal gold therapy rarely requires
discontinuation of the treatment, al-
though if this step is necessary, the
problem resolves rapidly without per-
manent sequellae.'5

Nephrotoxicity is seen with the use
of all gold compounds, although its
prevalence is somewhat less with the
use ofthe oral gold compound as com-
pared to the injectable forms.
Nephrotoxicity usually takes the form
of mild proteinuria, although frank
nephrotic syndrome is occasionally
seen. When renal biopsies have been
performed, they have demonstrated
that this syndrome results from a
membranous glomerular nephritis me-
diated by the deposition of immune
complexes. Nephrotoxicity is very
rarely a serious clinical problem and
does not result in either acute or
chronic renal failure. Once proteinuria
has been detected, it is usually worth-
while to determine its extent by a 24-
hour urine-protein analysis. In many
centres, therapy is not stopped unless
the reading exceeds 500 mg-1000 mg
protein loss in 24 hours. In all cases
alternative explanations for the pro-
teinuria (e.g., urinary tract infections)
should be excluded before the gold
therapy is held responsible. Even ifthe
proteinuria is ofa severity sufficient to
warrant discontinuance oftreatment, it
usually resolves spontaneously over a
period of several months without evi-
dence of permanent renal damage.
Very occasionally, in more severe
cases, the use ofdiuretics in association
with a short course ofsystemic steroids
may be indicated.'6 17 In some circum-
stances, however, gold therapy has
been continued in the presence ofmild
proteinuria without resulting in evi-
dence ofsignificant deterioration in re-
nal function; and in some instances
spontaneous resolution has occurred.
Hematologic reactions cause the

greatest concern in the management of
patients developing toxic reactions to
gold therapy. It is important, however,
to ensure that any hematologic reac-
tion that a patient experiences during
the course of gold therapy is indeed
directly related to the therapy and is
not the result ofother causes or a man-
ifestation of the disease itself, (e.g.
Felty's syndrome).'8 The most com-
mon hematologic reaction experienced
with all forms of gold therapy is
eosinophilia. While this condition may
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be seen in association with other reac-
tions to gold therapy, particularly
mucocutaneous side-effects, it is not
regarded as a significant adverse reac-
tion and is not an indicator ofimpend-
ing toxicity ofany other sort.'9
Thrombocytopenia is the most com-

mon of the more serious hematologic
reactions that patients experience dur-
ing a course ofgold therapy. Again, this
reaction occurs rather more often in
patients receiving the injectable form
ofgold than in those receiving the oral
form. Thrombocytopenia may occur
either as a disease with characteristics
similar to those of idiopathic throm-
bocytopenic purpura or as a manifesta-
tion of marrow suppression. The for-
mer type ofthrombocytopenia usually
occurs dramatically and unpredicta-
bly. The abnormality may be detected
by routine screening, or the patient
may report the development of pur-
pura. Although it is a potentially se-
rious side-effect to gold therapy, isoled
thrombocytopenia without suppres-
sion ofthe white blood-cell count or an
associated anemia usually responds
completely and dramatically to discon-
tinuance of gold therapy and the in-
stitution of systemic steroids. Unlike
many of the other reactions to gold
therapy, which usually occur early in
the course of treatment, throm-
bocytopenia may occur at any time du-
ring the course of therapy, and the
physician should always be on guard
for its occurrence.20 A patient's de-
velopment ofanti-platelet antibodies is
sometimes a valuable aid in signalling
impending gold-induced thrombo-
cytopenia.

Isolated neutropenia has also been
reported in association with gold
therapy; again, alternative causes ofthe
condition must be considered.
Chronic, low-grade, intermittent neu-
tropenia is generally regarded as of lit-
tle consequence, although it is, of
course, essential to ensure that this is
not the forerunner of diffuse marrow
hypoplasia as indicated by an associ-
ated fall in platelet count and the de-
velopment ofanemia. In patients with
relatively mild intermittent neu-
tropenia, gold therapy may be contin-
ued either on an unchanged regimen or
at a reduced frequency or dosage.2'
The most serious hematologic toxic

reaction experienced with gold therapy
is the development ofaplastic anemia.
This side-effect has so far been re-
ported only with injectable gold medi-
cation and not as yet with the use of
oral gold. Aplastic anemia usually oc-
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curs suddenly and unpredictably; the
first sign is the development ofthrom-
bocytopenia, usually followed by the
rapid development of both neu-
tropenia and anemia. The develop-
ment of this complication should be
viewed as a medical emergency; it ne-
cessitates an immediate discontinu-
ance ofgold therapy and confirmation
of the diagnosis by means of a bone-
marrow biopsy. Immediate supportive
measures are usually necessary, as this
complication is associated with
marked morbidity and mortality.22
Various miscellaneous reactions

have been reported to the therapeutic
use ofgold compounds. The mostcom-
mon of these, seen almost exclusively
with injectable gold, is the develop-
ment of nitritoid reactions. Patients
may complain of an increase in my-
algia, arthralgia, a feeling of faintness,
sweating, and, occasionally, shortness
of breath. These post-injection reac-
tions are usually mild and self-limiting,
and tend to become milder with time,
despite continuation of therapy. Very
occasionally, patients' symptoms will
be of sufficient severity to necessitate
the discontinuance of treatment.23
Various other abnormalities have been
described in association with injectable
gold, although at present there is too
little evidence to suggest that the ad-
ministration of the oral gold prepara-
tion will cause the same reactions.
Gold lung,24 cholestatic jaundice25 and
enterocolitis26 have all been reported
with injectable gold. Fortunately, all
these reactions are extremely rare;
when they do occur, however, therapy
must be discontinued, and appropriate
subspecialty consultation and manage-
ment are usually required.

Monitoring and
Management of Toxicity
Gold sodium thiomalate is a water-sol-
uble compound that is administered
intramuscularly at weekly intervals. It
is usually advocated that test doses of
10 mg and 25 mg be given before ini-
tiating therapy with a dosage of 50 mg
given intramuscularly at weekly inter-
vals. There is, however, little evidence
that the use of these test doses helps
predict the subsequent development of
a toxic reaction. Most physicians advo-
cate the continued use ofgold therapy
50 mg intramuscularly at weekly inter-
vals until a total of 1 g ofgold has been
injected. This regimen is an empirical
one based on clinical experience gained
over the last 50 years. Some physicians,

however, advocate an individual-
based regimen ofgold therapy with an
injection frequency and dosage tai-
lored to the requirements ofindividual
patients, according to clinical out-
come.27 Once the patient has received a
total of 1 g of gold, with subsequent
therapeutic benefit, injections should
be continued at a maintenance dosage,
usually of25 mg or 50 mg given intra-
muscularly every two to six weeks, de-
pending on individual requirements.
When patients receiving maintenance
doses ofgold show loss ofdisease con-
trol over time, an increase in the fre-
quency or dosage of the medication
often succeeds in bringing the disease
under further control.
Auranofin is a lipophilic compound

and has pharmacokinetic properties
which allow it to cross the gastroin-
testinal mucosa. For this reason, this
medication can be given orally. The
recommended dosage is 3 mg b.i.d., al-
though slightly lower or slightly higher
doses can be tried in individual pa-
tients. However, the slightly higher
dosage of 3 mg t.i.d. is associated with
rather more adverse reactions.
Both these medications, as men-

tioned earlier, are associated with a sig-
nificant number of adverse reactions,
although reactions to Auranofin seem
to occur somewhat less mildly and less
frequently than do reactions to injecta-
ble gold. The manufacturers of both
compounds recommend, however,
that patients should be regularly
screened for the development of tox-
icity. In most cases of mucocutaneous
reaction, patients will report their
symptoms directly to their physician,
and no screening tests are of value for
predicting the reaction. Screening tests
are of value, however, in the assess-
ment of hematologic reactions and
nephrotoxicity. By contrast, throm-
bocytopenia and aplastic anemia may
occur unpredictably and precipitously.
Therefore the physician can not always
rely on regular screening togive signifi-
cant warning of the development of
these potentially serious side-effects. If
any doubt exists about the occurrence
of either reaction, a bone-marrow ex-
amination should be performed imme-
diately. Urinalysis should be per-
formed routinely to look for
aymptomatic proteinuria. Generally
speaking, a trace or 1+ protein in the
urine can be ignored, assuming that
other explanations for its development
have been excluded (e.g., urinary tract
infection). However, if a patient de-
velops increasing levels of proteinuria
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on routine urinalysis or persistent low-
grade proteinuria, it is usually advisa-
ble to arrange for a 24-hour urine pro-
tein to be obtained to quantify the pro-
tein loss more accurately. Opinion
differs from centre to centre concern-
ing the level ofproteinuria at which the
medication should be stopped, but in
some cases use ofgold compounds can
be continued even in the presence of
one gram ofproteinuria over 24 hours.
There is still some debate in the liter-

ature on the optimal method ofdealing
with reactions occurring during the
course of chrysotherapy. Certainly,
with the more serious reactions, gold
therapy must be discontinued. If
thrombocytopenia occurs, systemic
steroids are indicated, and their use
usually brings about significant im-
provement. Similarly, nephrotoxicity
may respond well to systemic steroids.
The rare, but serious, complication of
aplastic anemia obviously requires a
good deal of supportive therapy. Vari-
ous treatments have been advocated,
including steroids, androgens, anti-
lymphocyte globulin, and N-acetyl cys-
teine. At present there is very little evi-
dence to suggest that any one of these
substances is necessarily associated
with hematologic improvement. In ad-
dition, there is little evidence to suggest
that the use of the chelating agents, d-
penicillamine or BAL, is ofany benefit
in the management of any toxic reac-
tions seen in association with gold
therapy.28 Despite the high prevalence
of side-effects reported in association
with gold therapy, most of the side-
effects are mild, and clinical common
sense usually suggests the most appro-
priate form of management necessary
beyond discontinuance of drug if, in-
deed, any additional form oftherapy is
necessary.

Con arative Benefits
of Injectable and Oral Gold
Both forms ofgold therapy have a use
in the management of patients with
progressive rheumatoid disease. Indi-
vidual choice oftherapy will depend on
certain clinical criteria, although to
date the literature is incomplete. Com-
parative studies suggest that injectable
gold may be slightly more beneficial
than oral gold in inducing disease re-
mission. A larger number of patients
receiving injections than of those re-
ceiving Auranofin are able to complete
therapy. The drop-out rate resulting
from insufficient therapeutic effect is

somewhat higher for patients on Au-
ranofin. In those patients who con-
tinue on the oral gold preparation,
however, the quality of remission is
similar to that obtained with injectable
gold. By contrast, injectable gold is as-
sociated with a higher prevalence of
side-effects and, in particular, a higher
prevalence of the more serious side-
effects such as nephrotoxicity, throm-
bocytopenia, and aplastic anemia.29
Thus, a lower potential therapeutic
benefit with the oral preparation offers
an increased safety margin.

In family practice, Auranofin may
prove to be a useful anti-rheumatic
drug which can be satisfactorily used in
a patient's management. Its oral rQute
ofadministration and its lower toxicity
profile allow for greater physician con-
fidence, although its slightly reduced
efficacy as compared to injectable gold
must be taken into consideration. In
addition, patient compliance must be
addressed: only the informed and relia-
ble patient should be prescribed an oral
preparation ofwhich the dose must not
be exceeded, and of which the use re-
quires monitoring. Auranofin, there-
fore, helps fill the gap between the
NSAIDS and more potent disease-modi-
fying drugs (injectable gold, d-Pen-
icillamine, and Methotrexate), which
up to now has been occupied only by
the antimalarials. The decision to initi-
ate Auranofin therapy in family prac-
tice should, however, be taken only
when the diagnosis is well established
and the physician is adequately in-
formed about the drug's usage. Initia-
tion ofinjectable gold in therapy is best
reserved for patients who have had
subspecialty consultation because of
the drug's more serious potential tox-
icity. Day-to-day management and
monitoring of injectable gold therapy
remains a useful function of family
practitioners with adequate sub-
specialist support. When initiating Au-
ranofin therapy in family practice,
however, it should be remembered that
this therapy is significantly more costly
than some alternatives, and cost may
be a relevant factor to an economically
stressed patient.30
Two recent Canadian studies have

helped to determine the place for gold
therapy in the treatment ofrheumatoid
arthritis. In the comparative study by
Harth and colleagues,3' the cumulative
"survival" over two years of patients
started on injectable gold as compared
to Auranofin was similar with both

drugs, but was only about 35%-40%.
Cumulative "survival" for those pa-
tients on injectable gold was signifi-
cantly less than for those on Auranofin
because of toxicity. In the study by
Bombardier and colleagues,32 Au-
ranofin therapy was shown not only to
suppress clinical features ofthe disease
as measured by standard variables, but
also significantly improved a range of
outcomes relevant to the patient's
quality of life. i)
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Low-dose

Catapres
(clonidine HCI)

PRESCRIBING INFORMATION
Composition 2-(2,6-dichlorophenylamino)-
2-imidazoline hydrochloride.
1-dicatons Catapres has been used successfully
to treat hypertension of all grades of severity.
Contraindications There are no known abso-
lute contraindications to the use of Catapres.
Wamings If Catapres therapy is discontinued
for any reason, withdrawal should be done
gradually over several days rather than abruptly.
There have been rare instances of rebound
hypertensive crises following sudden discon-
tinuation of high doses of the drug. This can
be effectively controlled by reinstituting Catapres
at the previous dosage level; however if more
rapid control is necessary, intravenous infu-
sions of alpha adrenergic blocking agents,
such as intravenous phentolamine (5-10 mg
doses at 5 minute intervals up to a total of 30
mg) are effective in reducing the blood pressure.
Precautions Patients with a known history of
depression should be carefully supervised
while under treatment with Catapres, as there
have been occasional reports of further
depressive episodes occurring in such patients.
As an abrupt withdrawal of Catapres is fol-
lowed in rare instances by an excess of
circulating catecholamines, caution should be
exercised in the concomitant use of drugs
which affect the metabolism or the tissue
uptake of these amines (MAO inhibitors and
tricyclic anti-depressant respectively.)
A few instances of a condition resembling
Raynaud's phenomenon have been reported.
Caution should therefore be observed if patients
with Raynaud's disease or thromboangiitis
obliterans are to be treated with Catapres.
Catapres has a mucous membrane drying
effect on the eyes. On rare occasions this
has led to corneal ulceration.
As with any drug excreted primarily in the
urine, smaller doses of Catapres are often
effective in treating patients with a degree of
renal failure.
The use of Catapres during the first trimester
of pregnancy is subject to the normal pre-
cautions surrounding the use of any drug.
Animal tests have shown no evidence of
foetal abnormality, though there was some
decreased fertility.
Adverse effects The most commonly encoun-
tered side effects are initial sedation and dry
mouth. However, these effects are seldom
severe and tend to be dose related and
transient.
There are occasional reports of fluid retention
and weight gain during the initial stages of
treatment with Catapres. This side effect is
usually transient but the addition of a diuretic
will correct any tendency to fluid retention in
these cases.
Other occasional drug-related side effects
which have been noted in literature include
dizziness, headache, dryness, itching or burn-
ing of the eyes, rarely corneal ulceration,
nocturnal unrest, nausea, euphoria, constipa-
tion, impotence (rarely) and agitation on
withdrawal of therapy. Facial pallor has occa-
sionally been noted at high dosage levels.
No toxic reactions have been observed on
investigating blood status, renal function and
liver function. Long-term treatment has shown
no adverse effect on blood urea nitrogen
levels, and in patients with pro-existing renal
damage there is no suggestion of further
impairment of the renal blood flow despite a
fall in arterial blood pressure.

Dosage Initially 0.05-0.1 mg four times daily.
This dosage may be increased every few
days until satisfactory control is achieved.
When usedane the final dosage usually
ranges between 0.2 and 1.2 mg daily. The last
dose of the day should be given immediately
before retiring to ensure blood pressure con-
trol during sleep.
Catapies used with a diuretic Catapres has
been used successfully together with
chlorthalidone, furosemide and the thiazide
diuretics. Lower doses of Catapres or the
diuretic may be used to achieve the same
degree of blood pressure control whenever a
diuretic is added to the Catapres regimen or
vice-versa. In these circumstances, most
midto-moderute hypetensve can be con-
trolled using only 0.3-0.6 mg of Catapres
daily in divided doses.
Availability
1. 0.1mg Tablet: A white, single-scored tablet,
impressed with the motif f.- on one side and
the Boehringer Ingelheim symbol on the reverse.
Bottles of 100 and 500 tablets.
2. 0.2 mg Tablets An orange, single-scored
tablet, impressed with the motif * on one
side and the Boehringer Ingelheim symbol on
the reverse. Bottles of 100 and 500 tablets.
Combipres is available as a pink oval, biconvex
tablet containing 0.1 mg Catapres and 15 mg
chlorthalidone. Supplied in bottles of 100
tablets.
For further prescribing information, consult the
Catapres Product Monograph or your
Boehringer Ingelheim representative.
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